Objective: This survey aims to identify the levels of knowledge and attitudes among nurses regarding cancer pain management. Methods: This cross-sectional survey was undertaken at King Abdulaziz University Hospital, Jeddah, between September 4 and September 27, 2015. The survey instrument was a pre-set questionnaire comprising 39 closed-ended format questions. Participants were asked questions to assess their knowledge and attitudes about cancer pain management and adherence to frequent misconceptions regarding opioid therapy. The chi-square test was used to compare differences between variables. Results: One hundred twenty-eight questionnaires were completed and analyzed. A mean sample score of 41.3% was achieved on pain-related knowledge questions. The average score on all 39 questions was 16.1 ± 4.6 (range, 0 -24). Nurses on the male medical ward were most knowledgeable compared with those on other wards (p < 0.001). They were also most likely to score highest on questions that assessed knowledge of pain management (p < 0.001). Conversely, nurses on the female surgical ward were most likely to score highest on issues related to pain assessment (p < 0.001) and experience in managing breakthrough cancer pain (p < 0.001). Likewise, nurses on the male surgical and female medical wards appeared to be more knowledgeable on issues related to patient compliance (p = 0.002). Conclusion: Optimization of inpatient supportive procedures should be a specific task at King Abdulaziz University Hospital until an oncology unit with nurses specialized in cancer care is established.
(KAUH) has increased steadily [1] [2] [3] [4] [5] [6] . Cancer patients are frequently admitted to our hospital due to acute conditions, including pain, shortness of breath, bleeding, and headache or other refractory symptoms related to the tumor location. The emergency department admits these patients to the related medical, surgical, and gynecological wards since the hospital lacks a dedicated oncology unit with specialized oncology nurses to manage cancer cases.
Cancer patients develop many health and psychological issues that have to be addressed by a specialized team. Unfortunately, cancer pain is still considered one of the most feared consequences in cancer patients. It has a profound impact on every aspect of quality of life and, therefore, is considered the leading cause of suffering in cancer patients [7] [8] .
Persistent pain is also a cause of distress for the patient's relatives, who usually feel that the medical staff should be able to control the pain even if the cancer itself cannot be controlled. When the pain is not controlled, relatives are frustrated, and their resentment is usually a source of job dissatisfaction for the medical staff [9] .
In a meta-analysis conducted in 2007 by the European Society of Medical Oncology [10] , it was shown that the pooled prevalence of cancer pain was >50% in all cancer types, with the highest prevalence in head/neck cancer patients (70%). In a recent systematic study that reviewed the barriers hindering adequate cancer pain management, Oldenmenger [11] showed that the most frequently mentioned barriers for both patients and professionals were knowledge deficits, inadequate pain assessment, and misconceptions regarding pain.
In spite of the fact that pain relief is achievable in more than 90% of cancer cases according to the World Health Organization's Cancer Pain Management guidelines [12] [13], inadequate pain relief in practice is well documented worldwide [14] [15] . The lack of knowledge regarding pain management by healthcare professionals-both practicing physicians and nurses-has emerged as one of the most significant problems related to effective pain management worldwide. This lack of knowledge can hinder the trust of cancer patients expecting a high level of communication and pain symptom control from their healthcare providers [16] .
The purpose of this groundbreaking survey at KAUH was to identify the level of knowledge and attitudes among nurses regarding the management of cancer pain.
Materials and Methods

Design and Participants
This cross-sectional survey was undertaken at KAUH, Jeddah, Saudi Arabia, between September 4 and September 27, 2015 (A total of 207 nurses working at the emergency, male medical, female medical, male surgical, female surgical, or gynecology wards of KAUH were invited to participate in this survey). Of these, 128 filled in and returned the questionnaires, representing an overall response rate of 61%. With regard to sample size the subjects included in the study are all the nurses working in the male surgical, female surgical, male medical, female medical, Gynecology wards and emergency department. All nurses at the pediatric and obstetric wards were excluded from this study, because nurses working in these wards do not care of cancer patients. Informed consent was sought from all participants prior to recruitment. The Research Ethics Committee at King Abdulaziz University approved this study.
Survey Instrument
The "Knowledge and Attitudes Survey Regarding Pain" tool developed by Ferrell and Bennet (B. & M., 2014) was administered in this study. The instrument was developed in 1978 and has been developed over the course of time. The content of the tool was derived from current standards of pain management as defined by the World Health Organization, the American Pain Society, and the National Comprehensive Cancer Network Pain Guidelines. Construct validity was established by comparing nurses' scores at different levels of expertise, including students, fresh and former graduates, oncology nurses and senior pain experts. For the English version of the instrument, test-retest reliability was >0.80 and the alpha was >0.7.
The survey instrument was a pre-set questionnaire comprising 39 closed-ended format questions. The wording of survey questions was refined through a pilot study. Participants were asked questions to assess their knowledge and attitudes about cancer pain management and adherence to frequent misconceptions regarding opioid therapy reported in previous studies [10] [16] [17] . The items were selected to indicate misconceptions that may preclude optimal pain management in our setting. Topics for these items were divided into four main categories: pain management (questions 5 -12,15, 17, 19 -22, 24 -26, 29, 36 , and 37); pain assessment (ques-tions 1 -4, 13, 16, 18, 30 -32, 36, and 37); and nurses' experience in characterizing and treating breakthrough cancer pain (questions 23, 28, 33, 34, 36, and 37); and patient compliance (questions 14, 27, and 35). Each correct answer was given a score of 1 and each wrong one a score of 0. Mean scores were compared between nurses working at all the surveyed wards. Items that had desired responses of ≥80% were regarded satisfactory and interpreted to indicate small to no substantial knowledge gaps, whereas those that achieved desired response rates <50% were considered unsatisfactory.
Data Analysis
This study was analyzed using the Statistical Package for the Social Sciences (IBM, New York, US), version 22. Descriptive statistics were used to define the characteristics of the study variables through counts and percentages for categorical and nominal variables while continuous variables are presented as means and standard deviations. The chi-square test was used to compare differences between variables. Differences were considered statistically significant at a p-value of <0.05.
Results
A total of 128 questionnaires were completed and analyzed: 38 from nurses on the emergency ward, 30 from the male medical ward, 29 from the female medical ward, 24 from the male surgical ward, 5 from the female surgical ward, and 7 from the gynecology ward. The respective response rates were as follows: emergency ward, 44.0%; male medical ward, 61.2%; female medical ward, 59.2%; male surgical ward, 60.0%; female surgical ward, 18.5%, and gynecology ward, 58.3%.
In general, performance on the pain-related knowledge questions was slightly below average, with a mean sample score of 41.3%. The average score on all 39 questions was 16.1 ± 4.6 (range, 0 -24). A comparison of mean scores revealed that highest scores were achieved on issues related to nursing management of pain in cancer patients (mean, 9.8 ± 2.6). Conversely, patient compliance issues attained the lowest scores (mean, 0.9 ± 0.6; Table 1 ). Furthermore, nurses had insufficient experience in characterizing and treating breakthrough cancer pain.
A breakdown of correct responses to all 39 questions is shown on Table 2 . Nurses performed best on ques- Further analysis revealed that nurses on the male medical ward were most knowledgeable compared with those on all other surveyed wards (p < 0.001; Table 3 ). They were also most likely to score highest on questions that assessed pain management (p < 0.001). Nurses on the female surgical ward were most likely to score highest on questions that concerned pain assessment and experience in characterizing and treating breakthrough cancer pain (p < 0.001). Nurses on the male surgical and female medical wards appeared to be more knowledgeable on issues related to patient compliance (p = 0.002).
Discussion
The way nurses perceive pain in cancer patients is important for the optimal management of pain; therefore, knowledge deficits and improper attitudes may hinder their appropriate responses to patients' pain relief needs. Q19  Q17  Q31  Q11  Q9  Q2  Q13  Q3  Q12  Q8  Q32  Q34  Q5  Q35  Q22  Q10  Q1  Q4  Q37B  Q25  Q18 Q27 Q36B Pain management 9.2 ± 3.2 11.0 ± 1.6 9.0 ± 2.4 7.9 ± 0.7 11.5 ± 1.6 9.7 ± 2.9 <0.001 b Pain assessment 3.5 ± 1.7 7.0 ± 1.9 3.9 ± 1.5 0.9 ± 0.7 6.5 ± 1. Abbreviations: BTCP, breakthrough cancer pain; ER, emergency room; SD, standard deviation. a The data are presented as mean ± SD unless otherwise specified.
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b Significant using one-way ANOVA at p < 0.05.
Overall, this sample of nurses appeared to have insufficient knowledge and inappropriate attitudes about cancer pain management, as determined by their overall scores. Furthermore, when individual items were analyzed, we identified specific knowledge gaps in pain assessment and management, which are similar to those reported about nurses in other countries [18] [19] [20] .
It is important that nurses are unequivocal about their beliefs and attitudes regarding cancer pain management before attempting to address the concerns of their patients. Unfortunately, gaps in cancer pain management and inadequate attitudes are not uncommon among nurses. Similar to our report, other authors [18] [19] [20] found that nurses had knowledge deficits and inappropriate attitudes about cancer pain management. In one survey that sought to examine nurses' knowledge and attitudes related to pain management among a sample of Australian acute care nurses [21] , it was found that performance on the formal measure of pain-related knowledge was of moderate standard. However, contrary to our report, where we found a mean sample score of 41.3% on the pain-related knowledge questions, those authors found a correct rate of about 61.0%. Further, they found that pharmacological management was the domain that attained the least scores, with a correct rate of 51.0%. While we did not categorize our survey questions into pharmacological management or treatment domains, an analysis of individual items showed that nurses performed poorly on issues related to pain management and pharmacological treatment of pain in cancer patients.
In this study, nurses had poor experience in managing cancer pain. Several factors may explain this observation: (a) fear of patient addiction to opioid medications, (b) concern about the adverse effects of the medications, and (c) fear of tolerance to the drug. This finding has also been reported by other authors who, in addition, found that nurses faced difficulties in differentiating breakthrough cancer pain from insufficiently controlled background pain [22] . It is plausible that the difficulties encountered by our nurses may be due to their inability to identify breakthrough cancer pain as a subtype that occurs in spite of relatively optimally controlled background pain. However, a number of factors are reportedly involved in the undertreatment and management of breakthrough cancer pain, which may explain the differences observed between nurses in different regions. These include cultural, educational, logistic, health resource utilization, political, and religious factors [23] as well as those related to patients and to the healthcare staff [15] . A point of concern is the fact that only 55.8% of our nurses could correctly assess the severity of a patient's pain and only 0.9% could correctly determine the right action to take after assessing a patient two hours following intravenous morphine (2 mg).
Most studies pertaining to nurses' knowledge and attitudes toward cancer pain management focused on specific nurse populations and practice settings [18] [24] . In this study, however, we included nurses working on different wards at an academic teaching center. While there is no clear explanation why nurses on specific wards appeared to be more knowledgeable than those on other wards, the differences observed between the nurses may be due to differences in routines. In addition, it is plausible that nurses on particular wards have little or no access to Continuing Medical Education activities specific to the management of cancer pain. In a previous study that assessed knowledge and attitudes toward pain management between oncology and nononcology nurses [25] [26] [27] , the authors found that oncology nurses understood pain management principles than their nononcology counterparts. It was suggested that knowledge differences between the two groups were probably related to the educational preparation of oncology nurses to pain management courses, which were additional educational programs or post registration training courses [28] [29] . As a result, most oncology nurses were better prepared to management pain and recognize the importance of individual pain management tasks, whether these were pharmacological or nonpharmacological. While some researchers [30] reported that nurses working on oncology wards were concerned about taking more courses on analgesia, other investigators [28] [29] [31] found that nurses were not confident about their knowledge of pain management since their basic training did adequately prepare them to care for cancer patients in pain.
Although this study is the first attempt to assess nurses' knowledge and attitudes regarding cancer pain management at our institution, it should be interpreted in light of its limitations. The cross-sectional design of this survey and the lack of information about the influence of demographic variables preclude any inferences being drawn about the correlation between demographic characteristics and cancer pain knowledge. In addition, our study was based on a small, single-center sample of nurses at five wards of our institution. Thus, our findings cannot be extrapolated to other groups, such as nurses on the pediatric wards. Further research will be needed to investigate the influence of demographic variables on cancer pain management concept.
However, this survey is a preliminary step to help decision makers design workshops that address important areas in cancer pain management. A follow-up and second assessment will be necessary to evaluate the benefits gained from organizing such workshops and subsequently help the administration to create long-term programs that will help improve the care of cancer patients at our institution.
Conclusion
In conclusion, inpatient care is probably an unavoidable step in the cancer trajectory. Until the establishment of an oncology unit with nurses specialized in cancer care, optimization of inpatient supportive procedures should be a specific task at King Abdulaziz University Hospital. Alternatively, consideration should be given to develop training programs aimed at educating nurses on issues related to pain management, pain assessment, breakthrough cancer pain, and patient compliance.
